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The American Eel (Anguilla rostrata) is the only catadromous fish found in North America.
 Spawning in the Sargasso Sea, the American eel travels over 3,500 miles upstream to reach its 
freshwater habitat¹. As adults, they live as freshwater predators with an extensive diet consisting of 
insects, other fish, fish eggs, crabs, worms, clams, frogs, as well as dead animals. After gaining 
enough size, eels transform once again to return to the sea and reproduce. Though much about eels 
remains a mystery, A. rostrata are believed to occupy the broadest range of habitats of any fish in the 
world.² As eels transition through life inhabiting both oceans and rivers, they interact with countless 
species playing a vital role as both predator and prey and thus preserving the taxonomic integrity of 
these riverine environments. However, American eel populations are on a rapid decline, with 
estimates of their number halving in the past decade due to overfishing, dams, water pollution, 
parasites, and global climate change.³ What remains largely unknown to scientists is the relationship 
between these factors and how they contribute to population decline, which makes conservation 
efforts increasingly difficult. Our research looks into the major factors surrounding the decline of 
the American eel, so as to inform future conservation efforts.  The Bronx River, New York’s only 
freshwater river, has a long history of pollution and is home to many species of fish including the 
American eel. Macroplastics by mass are the biggest source of pollution for all bodies of water 
(insert citation), and more research is needed to quantify its effects on freshwater ecosystems.⁴ The 
goal of this study was to assess the extent of this pollution by testing water quality as well as 
collecting and identifying macroplastics found. We looked at dissolved oxygen as a measure of water 
quality to further understand the possible extent of pollution in the river. Our study also looked at 
the assemblage of macroinvertebrates as both indicators of river health, and as a food source for 
eels.

Introduction 

Methods 
Site Description: The Bronx River, being a river that is extensively dammed 
over a short distance also provides an ideal area for analysis on the impacts 
of dams on eel populations. Dams have been found to greatly impede eel 
passage which is crucial for their reproduction. Thus, we took this into 
consideration when selecting our study sites. There were four sites chosen 
along the Bronx River: above and below the Twin Dams within the Bronx 
Zoo ( Sites A & B respectively) and above & below the 182nd St Dam adjacent 
to River Park ( Sites C & D).

Eel Survey: 
We utilized eel mops made from frayed rope zip tied to a weighted 
plastic base (designed to  mimic Sargassum seaweed). Eel Mops were 
strategically placed in the river and checked 2-3 times a week. To do so, 
we quickly removed the mops and flipped them into a large plastic bin 
partially filled with river water. We then rinsed the mop 10 times and 
strained the water through a bucket filter and placed any eels found into 
a tray (with water) to be measured. Eels were measured using a ruler and 
returned to the river.

Macroplastic Collection:
At each site, a 10 meter radius was established around the eel mop, and 
we collected samples of visible plastic found within the radius. We then 
recorded the weight and material composition of each plastic sample 
back in the lab space.

Macroinvertebrate Survey: 
Benthic macroinvertebrates were caught using two methods: kick nets, 
and eel mop bycatch. (1) After rinsing eel mops and straining the water 
into a bucket filter, macroinvertebrate were transferred to a white tray 
for identification.
(2) Kicknets were placed underwater and sediment was kicked into the 
net for 2 minutes. Sediment was then placed on a white tray where we 
separated macroinvertebrates from the sediment sample for 
identification. 

Water quality:
A YSI Meter was used to collect dissolved oxygen (DO for each site. We 
took 8 samples by site  and then averaged the values.

Research Questions & Hypotheses
How does water quality and macroplastic pollution affect abundance and size of eels in the Bronx River?

How prevalent is macroplastic presence in the Bronx River? What types of plastic will be most commonly found?
We predicted that macroplastic presence will be highly prevalent in the Bronx River. The most commonly produced plastic 
is polyethylene, so we predicted that polyethylene will be the most abundant plastic found. We also believed that below the 
dams (sites B and D), there’ll be more plastics found,.

Is there a correlation between the assemblage of macroinvertebrate richness and dissolved oxygen?
We predict that higher levels of dissolved oxygen will influence the richness of specific macroinvertebrates positively 
because many species require a high amount of dissolved oxygen in order to survive. 

How will water quality, as indicated by dissolved oxygen levels, affect eel size?
Drawing on 2018 Project TRUE research on eels, dissolved oxygen levels are positively correlated with eel size. We believe 
that this is true because oxygen saturation level has a positive effect on the growth of fish. 

Results

Discussion 
Accelerated plastic production combined with inadequate waste disposal management has caused our 

oceans and rivers to suffer, the consequences of which are felt by marine species, like the American Eel. The 
influx of eels from the ocean to freshwaters like the Bronx River is hugely beneficial to freshwater 
ecosystems, which are generally less productive. The declining American Eel population and the presence of 
pollution-tolerant macroinvertebrates indicate that the prevalence of macroplastics and pollution has effects 
on the Bronx River ecosystem.  Numerous studies highlight the presence of microplastics and their possible 
bioaccumulation in food webs.⁵ Understanding that macroplastics eventually break down into microplastics, 
our research may suggest that efforts to reduce macroplastics in water bodies may ultimately decrease 
contamination in these environments. Future studies can expand on the relationship between macro- and 
microplastics in the context of water quality, and how these pollutants affect eel populations.
 

Analysis
ConEels: Eels were most abundant in sites B & D below each of the dams, but were smaller on average. Sites A & 

C received the least amount of eels, with Site A receiving zero eels throughout the entire data collection 
period. The largest eels were caught at site C, despite its position below the twin dams. In comparing the 
data between Sites A & C, a possible explanation for the greater presence of eels at site C could be the 
presence of a fish ladder at the 182nd street dam. Above each dam were significant drop offs in eel 
abundance, which tells us that dams can greatly affect eels’ ability to travel upstream. 
 
Macroplastics: We found that macroplastics were very prevalent in the Bronx River, primarily in the form of 
polyethylene and styrofoam.  An overwhelming majority of plastic waste collected was found at sites B & D, 
also supporting our hypothesis.  Overall, macroplastics were the most plentiful below each dam, 
which suggests that rivers in urbanized settings are conduits of plastic waste as the water travels to the 
ocean. 

Macroinvertebrate: Different types of macroinvertebrates have different levels of sensitivity to aqueous 
pollutants, this means that types of macroinvertebrates can be surveyed and used as a general assessment 
tool for overall river health. All four sites reflected a predominantly moderate tolerance to pollution. Site A 
displayed the least species richness, with all species being tolerant  to pollution with the lowest DO 
concentrations. Site B displayed the most species richness, exhibiting the entire spectrum of 
macroinvertebrate  while having the second lowest DO concentrations. Sites C and D exhibited the highest 
average DO concentrations while having the healthiest assemblage of macroinvertebrate. Thus, our 
hypothesis is supported as there appears to be a positive relationship between dissolved oxygen levels and 
the assemblage of macroinvertebrate richness.

Water Quality: As predicted, dissolved oxygen levels demonstrate a positive relationship with eel size.  Site 
C had the highest average DO %, and the highest average eel size, while site A had the lowest oxygen levels 
and no eels. Site C also had the least macroplastics with the highest DO concentrations, which may suggest 
that the presence of plastics has negative impacts on dissolved oxygen levels (insert citation).
Overall, due to the small sample size, it’s difficult to draw a definitive conclusion, but we see a slight 
correlation between eel size and dissolved oxygen (DO); Therefore our hypothesis that DO levels would be 
positively correlated with eel size is supported. However,  a larger sample size would be needed to confirm 
this. Based on the results of this study, and previous studies, it looks like the concentration of DO and 
position relative to the dam are the most substantial factors affecting eel size.
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